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Purpose/Objective: Hypoxia is an important marker for the resistance 
of cancerous tissue to radiotherapy. Unfortunately, hypoxia 
measurements are highly invasive and impractical in standard clinical 
practice. Blood oxygen-level dependent (BOLD) MRI is an imaging 
technique that exploits the increase in relaxation rate R2* in the 
presence of deoxy-hemoglobin as compared to oxy-hemoglobin. The 
value of R2* has been shown to correlate negatively with the pO2 in 
prostate tissue (1).  
At air-tissue interfaces macroscopic magnetic field inhomogeneities 
will occur due to differences in magnetic susceptibility. These 
inhomogeneities result in phase perturbation artifacts, which will 
affect the obtained R2* values in the surrounding tissue. Here, we 
investigate the impact of rectal gas on R2* imaging of the prostate.  
Materials and Methods: Ten patients with biopsy-proven prostate 
cancer underwent a standard prostate exam on a 3T MRI with a SENSE-
Cardiac and an endorectal coil (ERC). The ERC was filled with 
perfluorinated compound (PFC) for susceptibility matching. R2* maps 
were determined for each patient (mGE sequences: TE1=5 ms, ΔTE=6 
ms, ETL=10, TR=77ms, FA=20°, NAV=1, acquisition matrix 188 x 266 
with FOV of 280 mm (AP), 399 mm (RL), 75 mm (FH) and slice 
thickness=3 mm). To mimic rectal gas, we replaced the PFC with air 
and repeated the R2* measurements after renewed B0shimming. The 
data were fitted by a mono-exponential decay from which R2* is 
determined. Additionally, we investigated a correction method for 
susceptibility artifacts, published by Yang et al. (2) by comparing 
corrected maps obtained from the two measurements. 
Results: The impact of rectal gas on R2* values of the prostate is 
demonstrated in the Figure, where we compare R2* maps obtained 
with an air filled and a PFC filled ERC. In the peripheral zone the 
median R2*, averaged over all patients,is 28.3 s-1 using the PFC filled 
ERC, compared to 38.0 s-1for the air filled ERC. The difference over 
the entire prostate region is smaller (26.9 s-1 compared to 33.6 s-1), 
since the distortion of R2* is highest close to the air cavity.  
After correction with Yang's method, the R2* difference averaged 
overall patients in the peripheral zone between the PFC and air filled 
ERC is reduced from 9.7 s-1 to 1.7 s-1.  
 
 Figure: R2* images of a patient obtained using an endorectal coil 
filled with PFC (left) or air (right). An increase in R2* values over the 
prostate is noticeable, particularly near the endorectal coil. The R2* 
maps below are corrected with the method of Yang et al. (2). 
 
Conclusions: Rectal gas potentially distorts the measurement of R2* in 
the prostate causing an increase in R2* similar to that observed in 
hypoxic tissue. Correction of R2* values for susceptibility variations 
from air pockets is feasible. 
We acknowledge X. Yang for the correction software. 
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Purpose/Objective: We assessed the feasibility and clinical value of 
MRI at 3 and 7 Tesla (T) for early glottic carcinoma. The main 
treatment modalities for T1 tumors are laser surgery (LS) and 
radiotherapy (RT). RT is preferred for more extended tumors and in 
case of involvement of the anterior commissure (AC). Hence, for 
deciding the optimal treatment modality it is important to know the 
location and extent of the tumor. The current standard for locating a 
T1a glottic tumor is a combination of laryngoscopy and stroboscopy 
(CT may be added). Although these modalities provide information 
about extension, they may fail to show the exact location and extent 
of the tumor. MRI is generally not performed because T1a tumors 
often cannot be seen with the current protocols. High resolution (<1 
mm3) is required. The aim of this study was to determine whether MRI 
at 3T and 7T can achieve this resolution and supply information on the 
exact location and extent of the tumor, in order to select the best 
treatment modality. 
Materials and Methods: The experiments were performed with nine 
healthy volunteers (5 male, 4female, age 24–47) and two patients 
(male, age 68-69) with glottic tumors. All volunteers and patients 
were scanned at 3T (Achieva 3TX, Philips Medical Systems, Best, 
Netherlands) and at 7T (Philips Healthcare, Cleveland, OH, USA). They 
were fixed to a flat base plate by an immobilization mask. At 3T a 
two-element flexible surface receive coil was used. At 7T, a transmit 
coil specifically developed for neck imaging was applied and two 15-
channel receive arrays were used. T2W sequences were optimized on 
both platforms. At 3T, a high resolution 3D T2wTSE was used and a 




Results: Images of volunteers (top Fig. 1) showed high resolution 
images that revealed anatomical details not visible on conventional 
imaging. Seq. 1 performed best for 3T, whereas Seq. 3 was best for 
7T. The 7T images show more structures around the larynx (such as 
the epithelial layer and paraglottic fat) which are less apparent on the 
3T scans due to noise. Two patients were scanned with the sequence 
optimal for the applied field strength. The 3T and 7T scans of a 
patient with a T1a tumor show similar results (bottom Fig. 1). The 7T 
scans have less contrast but superior anatomical detail. Both 3T and 
7T scans show extensive involvement of the right vocal cord. 
Therefore, it was decided to switch the treatment from the scheduled 
LS to RT. The 3T and 7T images of the second patient (scheduled for 
RT) showed involvement of the AC. 
 
  
Conclusions: It was feasible to perform high resolution imaging of 
small glottic tumors both on 3T and 7T after optimization of the setup 
and protocol. The 7T setup provided more detailed anatomical 
information, but 7T imaging is not necessary to obtain a resolution < 1 
mm3. High resolution MRI of two patients provided new information 
about the tumor extent and location. We expect that this will have 
implications on staging and treatment decisions.  
   
 
 
 
 
 
